Fluorescence in the UV (315-330 nm) following visible (620-655 nm) laser excitation of the B and A states of the CaI radical has been detected. The UV excitation spectrum consists of sharp peaks in coincidence with narrow regions of the Av= 1,O sequences of the B2Z+-X2Z+ and A2111,-X2C+ visible systems. The main peaks are tentatively assigned to resonance-enhanced excitation of a single vibrational level of the DZC+ state from successive vibrational levels of the ground state. The excitation process is a one-color two-photon optical-opticaldouble-resonance via B2Z+ and A211112 intermediate levels.
INTRODUCTION
Reactions between alkaline earth metals and halogenated compounds have been extensively investigated. Most of these reactions are exothermic and produce vibrationally and electronically excited alkaline earth monohalides. Information on the reaction dynamics can be obtained from the rovibronic population analysis of the alkaline earth monohalide product through either chemiluminescence or Laser Induced Fluorescence. Nevertheless few studies have been concerned with also at Institute of Experimental Physics, University of Gdansk, Gdansk, Poland (2) also at UFR MBdicament, UniversitC de Rennes I, Rennes, France
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:19944176 reactions of atomic Calcium with Iodides [1,2,3], possibly because of the lack of quantitative spectroscopic data for CaI.
Three band systems, one in the red (626-655 nm), one in the visible (410-440 nm) and a weak one in the violet (312-327 nm) have been assigned to the CaI radical 15-10]. Rotational analysis has been carried out only for the red system, assigned to the B2Z+-XZZ+ and A2ll-X2X+ transitions [9] .
In this letter we report observation of UV fluorescence following excitation in the 620-655 nm region related to excitation of the Av= 1,O sequences of the B-X and A,,-X system. This fluorescence arises from of a high-lying electronic state excited by a resonance-enhanced two-photon process. Most of the observed features can be assigned to two-photon excitation of a few rovibronic levels of the D state, which is strongly enhanced by resonance through B and A,, specific levels. A more detailed analysis of the UV excitation spectrum is given elsewhere 1111.
EXPERIMENTAL
Calcium monoiodine was produced in a Broida-type oven [12] by the reaction of mono-iodine-isopropyl vapor, C3H,I, with Calcium vapor produced by heating Ca metal in an alumina crucible and letting it flow with Helium to the reaction zone. Fluorescence was excited by a dye laser pumped with a Nd-Yag pulsed laser (B.M.I.) and detected either through a 0.6 m monochromator with large slits (1 to 5 mm), or using a photomultiplier (RCA IP 28) protected by a cut-off filter.
Laser line bandwidth was s 1 cm-I, with an energy of -1 mJ. Wavelength calibration (with an accuracy of = 2 .20 cm-I) was achieved using a laser induced optogalvanic set-up comprising a Mg-Ne hollow cathode lamp.
RESULTS AND DISCUSSION
The main observations of the present work are summarized in Fig. 1 , where two excitation spectra recorded while scanning the laser in 620-655 nm spectral region are compared : i) Fig .la displays the "red" fluorescence excitation spectrum recorded with the monochromator, set in the same region as the laser excitation, centered at 639 nm. The spectrum exhibits three groups of three broad almost equidistant peaks. From the blue to the red side, the groups are respectively the Av = + 1, 0, -1 sequences of the B2Z+-X2C+, A211-X2E+ systems. In each group the three peaks are, from high to low frequency, respectively the B2C+-PC+, A211312-X2Z+ and A211112-X2C+ overlapping sequence bands.
ii) Fig.lb shows the spectrum recorded when the fluorescence is detected using a PM equipped with the cut-off filter (maximum transmission around 320 nm, null between 400 and 650 nm).
Comparison between the spectra of Fig.la and l b points out striking features: UV fluorescence is detected very selectively from very narrow regions (within 1-2 cm-l) of the Av=+l and 0 sequence bands of the B2Z+-X2C+ and A211,,-X2X+ systems, and not from any other part of the red excitation spectrum, in particular no "UV fluorescence" is observed from either the A2113,-X2Z+, Av= + 1,0,-1 sequence, or the B2Z+ ,A2111/2-X2Z+, Av=-1 sequence band excitation. In addition, the peaks occur in regularly spaced groups separated by = 237 cm-I, that is the vibrational interval (AG,,,,~ of the X2C+ ground state, so that the UV excitation spectrum unexpectedly resembles an emission spectrum.
A plausible interpretation of the UV fluorescence spectrum is a resonanceenhanced-two-photon excitation of an electronic state lying at about twice the B state energy. The obvious candidate is the D state, identified by [lo] as responsible for the emission bands observed in the 315-334 nm region. The high selectivity of the process shows that the two-photon excitation requires sharp resonance, and that the observed process is rather a one-color optical-optical double-resonance than a usual two-photon excitation. A similar process involving the D state has been observed in CaCl by Berg, Klynning and Martin [13], who were able to derive molecular constants for the D and X states from the two-photon excitation dispersed fluorescence spectrum.
The two-photon character of the process was checked by the study of the UV fluorescence intensity dependence upon laser intensity measured with a fast photodiode. Its linear variation with the square of the laser intensity supports the hypothesis of a process involving two photons.
Assignment of the OODR spectrum features is not straightforward mainly because of the extreme sequence bands overlap, which according to Reisner et a1.
[9] can result in more than 100 lineslcm-1. Considering the 1.0 cm-1 linewidth of the laser, many rotational transitions involving several vibrational bands can be pumped simultaneously. However, close comparison of the red and UV fluorescence spectra combined with realistic spectroscopic arguments allows to assign most of the "UV spectrum" features. The overall analysis is summarized in Table 1 , and the excitation process illustrated in Fig.2 . 
